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skin carcinogenesis in the mouse*  In addition, a reduced incidence
of breast cancer has been observed in irradiated rats fed a diet rich
in protease inhibitors after exposure to the radiation (Troll, 1980).
Protease inhibitors have also been shown to block promotion in in
vitro systems.  The transformation of C3H10T1/2 cells by x-rays fol-
lowed by incubation with 12-oj-tetradecanoylphorbol-13-acetate (TPA) is
blocked if protease inhibitors are present after exposure to the radi-
ation (Kennedy and Little, 1981). Troll (1980) suggested that pro-
tease inhibitors prevent formation of free radicals by tumor promoters.
Since BHA and some related antioxidants inhibit promotion, there may
be common mechanisms-among inhibitors that would lead to synergistic
effects.
B-Sitosterol.  3-Sitosterol is a common plant sterol that is pres-
ent in many different vegetables and vegetable oils. Its protective
effects have been studied in an experimental system with N-nitroso-
methylurea—a direct-acting carcinogen. g-Sitosterol reduced the in-
cidence of large bowel cancer from 54% to 33% when fed in the diet
through the entire course of the experiment or only during the promo-
tion phase of carcinogenesis (Cohen and Raicht, 1981; Raicht _et al.,
1980).  Other plant sterols of similar structure have not been studied
for potential inhibitory effects.
Effects of Individual Foods on Carcinogen-Metabolizing Enzyme Systems
Studies in Animals.  Several enzyme systems involved in metaboliz-
ing carcinogens are highly responsive to compounds entering the body
from the environment. For example, animals fed purified diets and
kept in filtered air show almost no monooxygenase oxidase activity for
PAH's and azo dyes in the small bowel and lungs (Wattenberg, 1970,
1972).
One source of naturally occurring inducers of increased microsomal
monooxygenase activity is vegetables.  In laboratory animals, crucif-
erous vegetables such as brussels sprouts, cabbage, cauliflower, and
broccoli have a moderately potent inducing effect on monooxygenase
oxidase activity. Other vegetables such as alfalfa, spinach, and
celery have some inducing activity, but it is weak (Wattenberg, 1972).
More recently, studies have been conducted to examine the effects
of individual foods on glutathione S-transferase, which is a major
detoxification system that catalyzes the binding of a vast variety of
electrophiles to the sulfhydryl group of glutathione (Chasseaud, 1979;
Jakoby, 1978).  Since the reactive ultimate carcinogenic forms of chem-
icals are electrophiles, the glutathione S-transferase system takes on
considerable importance as a mechanism for carcinogen detoxification.
Enhancement of the activity of this system, as measured in vitro, has
been shown to be associated with decreased response of tissues to
chemical carcinogens (Sparnins and Wattenberg, 1981).

